It shows a trend in consuming the imported mandarins instead of the local ones, even though it is still in a small scale.
This small scale is quite a concern, as it appears that the import value reached The dynamic system model is used to analyze the impact of policy because it accommodates time delays and circular causality between the sub-systems found in this industry. In addition to nontariff policies, R & D policies and disease management will also be involved in this approach in order to view which policies are more influential.
INTRODUCTION
The mandarin industry is one of the important fruit sectors in Indonesia, supporting approximately 65,000
Indonesian farmers (Nurhadi, 2015) . It still suggests a higher economic return with benefits over cost ratio of 1.8 in medium scale cultivation; it is the third most consumed fruit in Indonesia. Marks (2012) The disease management and the addition of agricultural extension agents are included in the system to pay attention to several cases in which citrus vein phloem degeneration (CVPD) previously occurred; it is one of the citrus diseases causing a decline in production.
Around 31% of the production plant in 2,629 of 13,000 ha area had been attacked by CVPD and experienced loss up to 120 billion per year. CVPD disease caused by Liberobacter is a negative group of alpha subdivision of Proteobacteria (Meitayani et al., 2014) .
According to Bassanezi et al., (2011) and Spreen et al., (2014) , CVPD can reduce productions by the productivity and land; it can also increase the production costs.
Several studies have used the system dynamics approach to evaluate policies on agricultural commodities. Hidayatno, et.al (2011) also Abdulla, et.al (2014) reviewed palm oil commodities related to the government policies that could maintain the bio-diesel industry and the impact of export-duty reduction. Rozman, et.al (2015) used the approach to examine the lever factors that support the conversion of conventional agriculture to organic one, while L, Fu Jia et.al (2012) used system dynamics in providing solutions to policies that can provide improvement in the existing agricultural systems. Regarding the citrus commodities, Arsanti, et.al (2015) developed a priority in policy alternatives (area expansion and disease prevention) to improve tangerine production in the district of Karo. Ferreira, et.al (2016) conducting research on integrated orange agribusiness system in Brazil which used system dynamics because of its ability to quantify the value of the proposed model benefits.
This research was different with previous research, where used system dynamics approach in order to see the structural factors that build Indonesia's mandarin industry and to evaluate the impact of several alternative policies in this industry. The clostes research that was done by (Arsanti et al., 2015) only considerd at two policies, namely additional land and increase in funding (2016) Fund Improvement extension agent-area ratio S1 (BAU) 
RESULTS AND DISCUSSION

Model Formulation
The model is differentiated into two sub-systems, which are the local and imported mandarin; each sub-system has a production and consumption flow in Indonesia. The structure analysis of market feedback system used is based on Figure 1 , in which the price represents the local price and the substitutes represent the import one. The import price is estimated to be 20% higher after the implementation of the domestic protection policy (Marks, 2012) . Figure 1 shows that the commodity was relatively low and also led the consumers to the substitute or quit consuming the product.
The Therefore, the inequality statistics was calculated to ensure the data, followed by the historical fit of the simulation results data analysis. The calculation results show that the six variables are followed the historical pattern, with Um=0 for production, productive area, productivity and price), 0.4 for import consumption, and 0.5 for local consumption. It indicates that the model is able to track all these variables.
Simulation Results
The results of the six scenarios were assessed from the relative value, production, expected profits and import values. They are described as follow:
Relative Value
The simulation results from the relative value are illustrated in Figure   3 . The relative value represents the The relative value results for S1, S2, S3, S4, S5, and S6 were 1.7%, 1.17% , 1.18%: 2.8%, 0.9%, and 2.6% (respectively). The scenarios experiencing improvements from business as usual (S1) only S4 and S6, which implemented R&D and disease management policy. In S5, which domestic protection and stimulus policy were not applied, the movement in the first fifteen years was lower than other four scenarios (S1, S2, S3, S4), and it was even lower than S5 in the first eight years. After that, it experienced an increasing trend and was able to achieve a relative value compared to four other scenarios (S1, S2, S3 and S5), of which the amount was 0.77 in 2034. This result shows the importance of R&D and disease management policy, which cover funding and improvement extension agent-area ratio (Pardey et al., 2012) . Wossen et al., (2017) found that there is positive impact of the extension in technology adaption. It is also supported by Pan et al., (2018) and S5, which after 2027, continued to decrease. The average annual rates of growth during 2012-2034 for S1, S2, S3, S4, S5 and S6 were (respectively):
6.1%, 0.7%, 0.7%, 7%, 6.5% and 6.9%.
The decline occurred in S1 was caused by the decreasing land availability and the increase in the production cost due to the CVPD attack (Meitayani et al., 2014; Nurhadi, 2015) . Thus, it made the triggering factor for the mandarin planting area expansion lowered. The 
Expected Profit
The simulation results in Figure 5 show two main patterns: (1) In S4 and S6, the average annual rates of growth from 2013 to 2034 were 7.28% and 5.64%, respectively.
In S4, the expected profits increased The results of S1, S2, S3, S4, S5, and S6 indicate that the ability of local production to meet consumer demand plays a major role in suppressing the import rate. As compared to S1, in which only applies the domestic protection policy without strengthening the mandarin local production, the import value in 2034 was estimated to reach 3.2 million tons; it is 1,398% greater than the import value under S6. The model is still a work in progress and has limitations that need to be addressed to give a better understanding of the industry; such as the need to incorporate the effects of weather, good agriculture practices (GAP) and the different demographics and sociologies among mandarin production centers, which also affect the mandarins demand.
